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Explanation of Amendments in the Claims; 
1 .(cancelled wHhoui prejudice) 

2.( currently amended) Th e apparatus aooording to Cla i m 1 

Apparatus for direct dioital generation of a syn thesized RF output signal at 
a desired output frequenevjcQmprising: 

a high speed reference clock provi ding in an input signal having a series 
of sionaj reference edges a t a freouencv of the refjerence clock which is higher than the 
desired output freouencv: 

programmable digital delay elements arranged to receive the reference 
edges of the input reference clock and to generate dela yed signal edoes each at a 
calculated delay from a respective reference edge: 

and a signal generating element for reoeivina the delayed signal edoes 
and for generating the RF output signal therefrom: 

wherein the signal generating element is an^nged to directly generate the 
RF output signal so as to comorise a series of p ulses each havino a rising edge and a 
falling edge: and 

wherein the s ignal generating element la ananged to generate the rising 
and a falling edges of the pulses at a digital timing detemi ined bv the delayed sternal 
edges calcu lated from a respective refBrence edge: 

wherein the programmable digital delay elements comprise high speed 
adders/accumulators wherein said adders/accumulators are arranged to determine the 
amount of delay implemented by the delay elements on the reference edge. 
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3. ( currently amended) The apparatus according to Claim 4 2 wherein 
the programmable digital delay elements comprise h i gh Bpe e d - add e re/ a ocumu l ato fs 
and a loolc-up table for providing increments to be added to calculate said delay. 

4. (original) The apparatus according to Claim 3 wherein the lookup table 
has a multiple set of lookup tables to be used for temperature compensation of the 
programmable delay line. 

5. (previously amended) The apparatus according to Claim 1 wherein 
the signal generating element Is arranged to generate both the rising and a filing edges 
of the pulses from rising edges only of the reference edges of the input signal of the 
reference clock. 

6. ( previously amended) The apparatus according to Claim 1 wherein 
the signal generating element Is arranged to generate both the rising and a falling edges 
of the pulses from falling edges only of the reference edges of the Input signal of the 
reference clock. 

7. (cun^ently amended) The apparatus according to Claim 4 Z wherein 
said programmable digital delay elements have separate controls for producing the 
rising and falling edges of the output from the same input edge of the reference dock. 

8. (cun«ntly amended) The apparatus according to Claim 4 2 wherein 
the programmable digital delay elements are an-anged to be varied by altering the input 
clock signal. 

9. (original) The apparatus according to Claim 2 wtierein in association 
with the high speed adders/accumulators of the programmable delay elements there is 
provided a pulse swallow circuit which Is confrolled by the carry bits (overflow bits) of 
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the high speed adders/accumulators in order to extend the delay to multi cycles of the 
input reference dock. 

1 ©.(original) The apparatus according to Claim 9 wherein the pulse 
swallow circuit is arranged to discard multiple reference clock pulses. 

11. (original) The apparatus according to Claim 9 wherein said pulse 
swallow circuit is located prior to or following the programmable delay element. 

12. (currently amended) The apparatus according to Claim 4 2 wherein 
the programmable digital delay elements are arranged such that 360 degrees of phase 
delay of the programmable delay is calibrated to 2'^n of the phase accumulator value 
using a look up table or microprocessor. 

13. (currently amended) The apparatus according to Claim 4 2 wherein 
the signal generating.element comprises a flipflop. 

14. (currently amended) Tho opparotuo aooording to C l aim -4 Apparatus 
for direct dkiital generation of a synthesized RF output signal at a desired output 
frequency comprising: 

a high speed reference dock providing in an input sional having a senes 
of sfanal reference edges at a freouencvjof the reference clock which Is hig her than the 
desired output freouencv: 

programmable digital delav_elements arranged to receive t he reference 
ednes of the input reference dock and to generate delayed skanal edge s each at a 
calculated delay from a respe ctive reference edge: 

and a signal generating element for r eceiving the delayed signal edges 
and for generating the RF cutout signal therefrom: 
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wharain the signal generating element is arranged to clirectlv _qenefate the 
RF output signal so as to comprise a series of ouises each having a rising edge and a 
falling edge: and 

wherein the signal generating element is arranged to generate the rising 
and a falling edges of the pulses at a digital timing determined by th e delayed signal 
edges calculated from a respective re ference edge: 

wherein eaid the signal generating element Is arranged to generate both 
the separate rising and falling edges of the pulses so as to form any desired duty <^cle 
of the RF output signal. 

15. (previously amended) The apparatus according to Claim 14 wherein 
said signal generating element is arranged to generate both the separate rising and 
falling edges of the pulses such that said duty cycle of the RF output signal is not 
dependent on an input duty cycle of the input signal. 

16. (previou8ly amended) The apparatus according to Claim 14 wherein 
said duty cycle of the RF output signal can be varied by changing the difference in 
initialization values of the programmable digital delay elements. 

17. (prevlousiy amended) The apparatus according to Claim 16 wherein 
said calculated delay for the rising and felling edges are the same value. 

18. (original) The apparatus according to Claim 2 wherein the worst case 
frequency resolution is determined by the equation in which the reference frequency is 
divided by 2^n, where n is equal to the number of bits in the high speed 
adders/accumulators. 

19. (original) The apparatus according to Claim 2 wherein the high speed 
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adders/accumulators are arranged such that increasing the number of bits in the adder 
math increases the frequency resolution with negligible degradation in the phase noise 
performance. 

20. (orfginal) The apparatus according to Claim 2 wherein the high speed 
adders/accumulators are anranged such that the number of bits of math used in the 
adder can be equal to or exceed the number of bits of control in lookup table and /or the 
programmable delay. 

21. (original) The apparatus according to Claim 2 wherein the high speed 
adders/accumulators are arranged such that the speed can be Increased using parallel 
processing in the adders, and/or accumulators. 

22. (currenUy amended) Tho apparatus accord i ng to C l aim 1 Aooaratus 
for direct dlaita! generation of a synthesized RF output signal at a desired output 
frequency comprising: 

a hioh speed reference clock providing in an input signal ha ving a series 
of signal reference edges at a frequency of the reference clock which is higher than the 
desired output freouencv: 

programmable digital delay elements arranged to receive the reference 
edges of the input reference clock and to generate delayed signal e dges each at a 
calculated delay f rom a respective reference edge: 

and a signal generating elem ent for receiving the delayed signal edges 
and for generating the RF output signal therefrom: 
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wherein the sig n al oeneratina element is arranged to directly generate the 
RF output signal so as to comprise a series of pulses each h avinQ a rising edge and a 
falling edge: and 

wherein the signal generating element Is arranged to generate the rising 
and a falling edges of the pulses at a digital timing determined bv the delayed signal 
edges calculated from a respective reference edoe: 

wherein the programmable digital delay elements include a lookup table 
wherein ail the answers of the pattern are pre-computed and stored. 

23. (previou8ly amended) The apparatus according to Claim 2 wherein 
the ou^ut firequency is set from a delay value according to the following equation: 

Delay Value = ((f«f / fouO -1) * 2" 
where fref = Reference dock (1 03) frequency 
fout = Output (110) frequency 
n = Number of bits in the accumulator math. 

24. (previou3ly amended) The apparatus according to Claim 2 wherein 
the signal generating element is arranged to generate both the separate rising and 
falling edges of the pulses so as to form any desired duty cycle of the RF output signal 
and wherein the duty cycle is set by initializing the difference of the initializing values of 
the two accumulatore according to the following equation: 

The reference clock frequency divided by the desired output firequency 
multiplied by 2*^" multiplied by (p/100), where p is the percentage duly cycle and n is the 
number of b\t& in the accumulator math. 
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